The release of tissue inhibitor of metalloproteinases by calvarial bone explants and its immunolocalization.
Tissue inhibitors of metalloproteinases (TIMPs) play an important role in the regulation of the activity of matrix metalloproteinases (MMPs) such as collagenase, stromelysin and gelatinase. Although it has been shown that upon culturing bone tissue releases relatively large amounts of TIMP, little is known as to the source of the inhibitor. In an attempt to investigate this in more detail calvarial bone explants from young rabbits were cultured in serum-free medium. The explants were cultured with or without adhering periosteum. In some experiments solitary periosteal fragments were maintained in the absence of bone. Media were analyzed for the presence of TIMP by immunoblotting and ELISA as well as for their capacity to inhibit the activity of collagenase. In addition, TIMP was immunolocalized in cryosections of the explants. The data demonstrated that bone-conditioned medium contained significantly more (2-10 times) collagenase inhibitor than periosteum-conditioned medium. Removal of the (convex and/or concave) periosteum from the calvariae did not significantly affect the amount of inhibitor released. Immunoblots and ELISA showed the presence of TIMP in the media, being more in bone- than in periosteum-conditioned medium. In immunolabeled cryosections TIMP appeared to be present in osteoblast-like cells lining both the outer bone surface as well as the endosteal spaces. Label was also found in a number of osteocyte lacunae. The periosteum was almost negative. It is suggested that TIMP contributes to the regulation of MMP-activity involved in the remodeling and turnover of bone.